Effects of social isolation on brain catecholamines and forced swimming in rats: prevention by antidepressant treatment.
Post-weaning rats were housed alone or in groups for a period of 4 or 8 weeks. A portion of the animals received tricyclic antidepressant treatment, desipramine 20 mg/kg/day, during this period. Animals were then tested behaviorally by forced swimming. Isolation was associated with significantly longer durations of immobility during forced swimming. This was blocked by desipramine treatment. Desipramine treatment did not have a significant effect on the swimming durations of group-housed rats. Hindbrain and midbrain levels of catecholamines were subsequently measured and turnover rates estimated by administration of alpha-methyl-p-tyrosine or saline. Isolated rats had increased levels and decreased turnover of catecholamines. The increase in norepinephrine but not dopamine levels was blocked by desipramine, while antidepressant effects on turnover could not be tested with this method. Reduced social stimulation thus appears to be associated with reduced catecholamine release which may result in the accumulation of these transmitters in the central nervous system. Treatment with desipramine appeared essentially to compensate for reduced social stimulation, blocking isolation-induced noradrenergic neurochemical changes, while having few significant effects on control animals. This study may be helpful in furthering our understanding of how the interaction of organisms with their environment influence catecholamine systems and how antidepressants may act to restore function.